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Abstract 
Background:To determine the outcome of asphyxiated 
term newborns in relation with the time of referral to a 
tertiary care unit. 
Methods: In  this  descriptive  study,142  newborns 
with birth asphyxia were grouped into Group A and B 
depending upon the referral duration i.e., less than 24 
hours and 24-48 hours respectively. Demographic details, 
age, gender, weight, duration of birth asphyxia, maternal 
age, parity, mode, place of delivery, delivery conducting 
personnel, hypoxic ischemic encephalopathy stage and 
outcome were documented.   
Results: Group A (referral time less than 24 hours) 
frequency was 33.8% and Group B  (referral time 24 to 48 
hours) was 66.2%.Maximum patients were delivered at 
hospital( 47.9%). Mortality was higher in home deliveries 
(69.2%) and  was significantly higher in deliveries 
conducted by dais ( 70.8%) Hypoxic ischemic 
encephalopathy stage III was seen in 39.4% cases of Group 
B, while none were seen  in Group A  
Conclusion: Aphyxiated newborns have a significant 
morbidity and mortality in association with delayed 
referral to a tertiary care hospital.  
Key Words:Asphyxia; Newborn; Hypoxic ischemic 
encephalopathy  
 
 Introduction 
       Birth asphyxia is the cause of death of 0.92 million 
children annually. It is the fifth largest cause of death 
of children under 5 years of age and exerts a great 
pressure on the health system.1 According to WHO, 
98% of deaths due to birth asphyxia occur in 
developing countries. Peri-natal mortality in Pakistan 
is 95 per 1000 births.2 Local data, although limited, 
indicates that birth asphyxia is one of the leading 
causes of admissions to the neonatal units.3 The 
incidence of birth asphyxia and mortality related to 
birth asphyxia  are high.4,5 Pakistan is a poor and 
developing country where health sector gets a little 
share in the budget,  translating into  high peri-natal 
mortality rate in Pakistan. In ten countries, two thirds 
of the neonates die, and Pakistan is number three 
among these. 6  
     Neonatal mortality rate of Pakistan is 49/1000 live 
births, accounting for the 7% of the global neonatal 
deaths.7 In rural areas of 3rd world countries a lot  of 
deaths due to birth asphyxia occur at home which 
remain unreported.8 There is variation in still-birth 
rates in high and low income countries. The rate 
ranges from 5/1000 births in high income countries to 
32/1000 births in South Asia and Africa.9  
 
Patients and Methods 
This descriptive study was done at the 
neonatal intensive care unit of Department of 
Paediatrics, Holy Family Hospital,Rawalpindi, from 
12th March 2009 to 11th September 2009. Outcome of 
one hundred and forty two asphyxiated term 
newborns was determined with relation to the time of 
referral to a tertiary care unit. They were selected by 
consecutive sampling. Neonates fulfilling 4 out of 6 
Levene criteria for birth asphyxia were included. 
Premature/Post-term newborns, newborns with 
congenital malformations, congenital infections or 
dysmorphism, were excluded .Stage of hypoxic 
ischemic encephalopathy (HIE) was noted in each 
newborn. Finally the outcome in terms of expired or 
discharged was recorded. All details were 
documented on a Proforma. Correlation was carried 
out between the two groups with Chi-square test to 
test the hypothesis significance with p-value 
calculation. P-value less than 0.05 was considered as 
statistically significant. 
 
Results 
      Total number of newborns in group A were 33.8% 
(n=48) while in group B, number of cases were 66.2% 
(n=94). Mean age of cases in group A was 8.21+6.79 
hours while in group B, it was 35.56+6.86 hours.  
Maximum expiries were in group B, 53 (57%) 
compared to 5 (10.2%) in group A(Table 1). Female 
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newborns were 54.2% .  The mean weight was 2.64 + 
0.519kg. Maximum newborns who died were having 
weight of 2.1 to 3 kg. Correlation between weight and 
the resultant outcome was poor (p=0.025).   
      Youngest mother was 19 years and eldest was 35 
years. Maximum mothers were in the age range of 19-
25 years (57.7% ). Maternal age correlation with the 
asphyxiated newborn was poor. (p= 0.873) . Parity of 
the mothers was mostly Gravida 2 or 3. There were 
more deaths in newborns of multipara mothers (Table 
2).Maximum studied newborn were delivered in 
hospital (47.9%) . In the home delivered children  a 
high  mortility rate (62.9%) was recorded (Table 3).The 
newborns delivered by doctors expired less than dais 
deliveries 33.9% vs 70.8% (Table 4).Frequency of new 
borns with spontaneous  vertex delivery and those 
born by C-section was 69.7 Vs 30.3%. Mode of delivery 
did not matter significantly in the outcome of 
asphyxiated newborns that were referred to tertiary 
care hospital (p-value =0.90) 
 
Table 1: Asphyxiated Newborns: Outcome 
Age Groups Expired No(%) 
Discharged 
No(%) 
Group A(Less than 24 hours) 
(n=49) 
5(10.2) 44 
Group B(24 to 48 huors) 
(n=93) 
53(57.0) 40(43.0) 
Total (n=142) 58(40.8) 84(59.2) 
Chi Square value: 29.072; p-value = 0.001 
 
Table 2: Asphyxiated Newborns- Relationship with 
Parity 
Parity Expired No(%) 
Discharged 
No(%) 
1 
(n=29) 12(41.4) 17(58.6) 
2 
(n=45) 19 (42.2) 26(57.8) 
3 
(n=42) 14(33.3) 28(66.7) 
4 
(n=14) 8 (57.1) 6(42.9) 
5 
(n=8) 2(25.0) 6(75.0) 
6 
(n=3) 2 (66.7) 1(33.3) 
7 
(n=1) 1 (100) 0 (0) 
Total 
(n=142) 58(40.8) 84(59.2) 
 
Chi Square value: 5.666  P-value = 0.462 
     Stage II of HIE was most frequent i.e. 55.6% (n=79), 
while stage III cases were 26.1% (37) and stage I was 
least frequent 18.3% (26). Group A cases developed 
either stage I or stage II hypoxic ischemic 
encephalopathy whereas Group B showed stage II or 
III hypoxic ischemic encephalopathy (Table 5). 
Table 3 :Asphyxiated Newborns- Relationship 
with Place of Birth 
Place of Delivery Expired No(%) 
Discharged 
No(%) 
Hospital(n=68) 23(33.8) 45(66.2) 
Clinic(n=48) 17(35.4) 31(64.6) 
Home(n=26) 18(69.2) 8(30.8) 
Total(n=142) 58(40.8) 84(59.2) 
Chi Square value: 10.643; P-value = 0.005 
 
Table 4:Asphxiated Newborns and Delivery 
Conducting Personnel 
Delivery 
Person 
Expired 
N0(%) 
Discharged 
No(%) 
Doctor(n=109) 37(33.9) 72(66.1) 
Paramedics(n=9) 4(44.4) 5(55.6) 
Dai(n=24) 17(70.8) 7(29.2) 
Total(n=142) 58(40.8) 84(59.2) 
Chi Square value: 11.129; p-value = 0.004 
 
Table 5: Asphyxiated Newborns and  
Relationship with HIE 
Time of Arrival  
HIE* Stage 
Stage I Stage II Stage III 
Group A 26(54.2) 22(45.8) 0(0) 
Group B 0(0) 57(60.6) 37(39.4) 
Total 26(18.3) 79(55.6) 37(26.1) 
*HIE=Hypoxic Ischemic Encephalopathy;Chi Square value: 71.062; 
 p-value = 0.000 
 
Discussion 
       Studies revealed discrepant results  in presentation 
and outcome of asphyxiated new borns . In present 
study most of the new borns were between 13-48 
hours of age at the time of admission(65.5%) whereas 
in Afzal’s Study 48% were brought to the neonatal unit 
within one hour of delivery.10 Female predominance 
was seen here 54.2%,.  In Afzal’s and Rana’s study 
majority of the newborns were male 60% and 80% 
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respectively).10,11 In present study, most of the 
newborns weighed between 2.1 to 3 kg (69.7%) 
whereas in Afzal’s study majority were between 1.5 
and 2.5 kg, 113(49%)10. In Rana’s study 45.29% of the 
neonates had weight  more than 2.5kg. 11 
      Age of the mothers was between 19-25 years, 
(57.7%) in this study, similar to Afzal’s study where 
48% of the mothers were also less than 25 years of 
age.10 Looking at the parity, mothers were either 
Gravida II or III here, 45% and 42% respectively. 
Majority had regular antenatal checkups, 125 (88%), 
whereas in Afzal’s study 34% were primigravida10. 
     Place of delivery in present study, showed 
significant (p-0.005) contribution to mortality. 
Mortality of babies born in peripheral hospitals was 
33.8%. followed by those in clinics. Highest mortality 
rate of   69.2% was observed in patients who delivered 
at home. In Rana’s study 90.5% babies were delivered 
at the same hospital, where study was conducted11. In 
Majeed’s study only 12% were delivered at a tertiary 
care hospital. Place of birth was not correlated with 
outcome here12.  
The present study revealed highest 
mortality(70.8% ) with dai delivery. In comparison 
deliveries conducted by doctors and paramedical staff 
showed mortality of 33.9% and 44.4% respectively, 
with significant p-value of 0.004. majority (80%) of the 
deliveries were conducted by doctors in Afzal’s Study. 
Birth attendant was one of the significant risk factors 
associated with bad outcome in that  study as well.10 
In this study 69.7% of the babies were born by 
spontaneous vaginal delivery. No significant 
association was found with the type of delivery. 
Emergency caesarean section was noted as a 
significant risk factor of birth asphyxia13. Neonates 
born by SVD in Afzal’s Study were 134 (59%)10.   
Regarding hypoxemic ischemic encephalopathy ( HIE 
) staging at the time of admission. Similar results were 
found in another study, 39% babies developed stage-I 
HIE, 55% had stage-II HIE and only 6% babies 
developed stage-III HIE15 
        Comparing the severity of HIE with the time of 
arrival at the hospital, Stage I was predominant in 
Group A followed by stage II cases whereas Stage II 
was more common in Group B, followed by Stage III. 
Similar results were found by Afzal in his study which 
showed late arrival in neonatal unit to be a risk factor 
for poor outcome in babies with HIE, with significance 
of p <05.10 Late arrival was significantly affecting 
adverse outcome in Seyall’s study as well.14  
Many conditions can be appropriately treated 
without significant investment in health care and, 
thus, can be managed in settings with limited 
resources.15 Many perinatal deaths can be avoided 
with appropriate maternal and neonatal health care, 
and it has been estimated that up to half of these 
deaths are the result of poorly managed deliveries 16  
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